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A COMPARISON OF LATE DESIGNS OF BATTLE'· 
SHIPS AND CRUISERS. 

To the Editor of the SCIl:,,'!'IFIC A�IE]([cA:\: 
Permit me to write a few lines in' re the battleships 

and armed cruisers at present being designed, laid 
down, or under construction, both in Great Britain and 
tbe United States. I mention the ships of Lhese two 
powers alone, as they are and always will be foremost 
in the art of naval architecture. 

In the first place, a good deal is mentioned about 
the U. S. S. "Connecticut," just launched at Brooklyn 
and under tompletion. The launching of the above ship 
eighteen moJ.ths after laying down the keel plate is a 
very creditable performance, and so the completion of 
the ship in forty-two months seems to be assured. 
There are comparisons made between the "Connecticut" 
of the American navy and the "King Edward" of the 
British navy. Now, taking the five great qualities of a 
warship into consideration, and the dates of designing, 
there is not very much to pick and choose from. The 
"King Edward" class was designed first-in fact two or 
three of the class are now practically completed-where
as the American ship will not probably be completed 
for eighteen months or two years. In speed the "King 
Edward" has an advantage of one-half knot with 1,500 
more horse-power, a doubtful advantage I may say, as 
in the future it seems the line of battle will consist of 
two classes of ships, viz., the heavy battleship of tre
mendous power and a fair speed and a lighter class 
battleship 01' great speed, hard-hitting power, but less 
formidable than the heavier ships and less protected, 
or a class of ship such as the latest designed armored 
cruisers, of which I shall speak further on, and which 
are really battleships in disguise. Assuming that the 
four 12-inch guns of both ships are equal, the next gun 
to consider is the 9.2-inch on the "King Edward" and 
the 8-inch on �the "Connect{cut." Now the 9.2-inch is 
a far more formidable weapon than the 8-inch. It can 
be handled as quickly, is as accurate, has far greater 
hitting and penetrating powers, and is, as it ought to 
be, weight for weight, a far more formidable gun. 
Putting the two guns together, the ship which had the 
more powerful weapon and greater speed would have 
a decided advantage, even discounting the fact that 
there would be eight 8-inch against four 9.2-inch. But 
when it comes to ten 6-inch in the "King Edward" and 
the twelve 7-inch in the "Connecticut," the case is some
what changed, and I think there is no doubt that, tak
ing every point into consideration, including the rapid
ity of fire, the 7-inch gun is certainly superior to the 
6-inch. T consider the gun power all round of the 
"Connecticut" slightly tiuperior to the "King Edward." 
In the matter of coal endurance, both ships are prac
tically the same; the British ship is slightly superior. 
In the matter of defensive armor, it is a vexed question; 
one ship in certain armor has advantages over the 
other. The belt of the American ship is thicker than 
the British; the protective deck is also thicker. Above 
the belt, on the side, it is thicker on the "King Ed
ward," and so on. Each designer has carried out dif
ferent ideas. In the case of the last quality or quali
ties (as I will class several in one), viz., designed room 
for storeR of all kinds, quarters of crew, detailed con
struction of hull, lines of ship, freeboard, etc., British 
ships always are designed to carry a very large quan
tity of stores of all kinds, ammunition, etc.-more so 
in proportion than, I think, in any other navy. They 
are designed to carry large crews and plenty of room 
is provided for them. Her freeboard is high, and she 
probably draws a little more water than the "Connecti
cut." This would all tend to mal{€ her a better gun 
platform. Lastly, British ships are generally construct
ed heavier and stronger than in any other nation. So 
that, looldng over everything, and carefully weighing 
the matter, there is, as a whole, very little advantage, 
if any, on either side. If there is any, the American 
ship has it, in being designed later; that is about all. 

Then to make a comparison with the "Connecticut" 
and the "Lord Nelson" class, just designed and being 
laid down in Great Britain, it shows the advantage in 
the later designed ship, a description of which is as 
follows; and to illustrate their extraordinary artillery 
power, I give a comparison with four of the great 
naval powers. 
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mense power, there is no ship in any navy that could 
stand the battering of such a ship, the 9.2-inch gun in 
this instance being able to penetrate 12 inches of Krupp 
steel or the best waterline armor of any ship at 3,000 
yards, and capable of getting off from three to four 
aimed shots per minute. Hence, comparing the "Lord 
Nelson" with the earlier-designed "Connecticut" or 
"Kansas" class, she is their equal in speed and coal 
endurance, their superior in defensive armor, and far 
superior in gun power. 

As far as armored cruisers are concerned, the mod
ern armored cruiser nearly approaches a battleship; 
in point of fact, in many instances they are fast sec
ond-class battleships, capable of defeating many of the 
older first-class battleships. Take, for instance, the 
U. S. S. "Washington," the British "Black Prince," and 
the later designed "Shannon" of the "Minotaur" claf:s, 
a comparison of the three classes of which is as fol
lows: 

exhausted space, while with liqui(] hydrogen still 
greater achievements were rendered possible. Wish
ing to investigate the character of the most highly 
exhausted space, it occurred to him that by exhaus
i ion in the usual way, an�i then employing palladium 
to absorb the residue, he would get a perfect vacuum, 
but this did not succeed. He then resorted to the 
lise of cocoanut charcoaL Demonstrating the absorp
tive properties of this substance, he first showed that 
some charcoal contained in a tube when immersed in 
liquid air absorbed air with great avidity; if the 
supply was cut off an almost perfect mercury vacuum 
at once ensued, but immediately the supply was again 
admitted down went the mercury. In another experi
ment a volume of air was contained in a radiometer 
in connection with a tube containing charcoaL The; 
radiometer vanes remained absolutely still, but shortly 
after the charcoal was immersed in liquid air the 
vanes began to move, and soon attained a great 

DIMENSIONS. 

---- �-�- - - �-�- -� �- -

H Black Prince." 

BmTISH. A)IEHlCAN. 

H Shannon." ��Washington." 

Length .... . ... . ... . . . ... . . . .. .. . . � . , .  
Beam ............................ . 

480 feet 
73� fe et 

27 feet 
13,500 tons 

480 feet (about) 
73� feet 

502 feet 
72% feet 
25 feet Draft ..... ... . . . . . . ...... .. ...... . . 

Displacemen t. . . .. ............. .... .' 
Horse power ........... , . ......... . 
Speed ..... .,. .. . ... .... . ... .. .. . . 
Coal supply, normaL ... .......... . 
Coal supply, full ... 

23,500 
227Ji knots 
1,000 tons 
2,000 tons 

'" Black Prinee." 

ARl\IOR. 

27 feet 
14,600 tons 

23 knotH 

.. Shannon." 

14.500 tons 
25,000 I. H. P. 

22 knots 
900 tons. 
2,000 ton8 

�. 'Vashing'toll." 
'--�-------

I
-----�-

Waterline belt ........ ..... � . . � .  ii inch Krupp, 4 to 3 inch at ends: B inches 

Bulkhearl... . ... ...... .. ...... About 5 inches 
Gun positions. . • . . .  ... ... 6 inches � inches 

6 to:3 inches 
5 inches 

4 to J� inches 
5 inches 

U and 5 inch('s 
�ggIi:'.::::':' .. . ,' : . .' .

... ':.::: .... ::::::::: d inches for three-fifths of length l H inches 

- �-��--�- -- ---���---��-----'------------

AIDJ.\}[EX'l'. 

�---------------�--
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Six 9.2 inch, 4.'; caliber, 27 tons weight 
380 pounrl projectile 

10 inches K. S. penetration at 3,000 yards 

Ten 6 inch. 45 caliber, 7� tons 
100 pound projectile 

4% inches K. S. penetration at 3,000 yards 

Twenty-eight 3 inch and smaller 

U Shannoll." 

Four 9.2 inch, 50 callhC'l', 2R 10ns wcig'h1 
SEO-pound projectile 

Over 12 inches penetration at 3,000 YH"(]' 

Ten 7.5 inch, 50 caliber 
200-pounrl projectile 

8 inches K. S. penetration at 3,000 yal"lls 

Twenty-eight 3-inch and smaller. 

These are the classes of ships that in the future will 
fight along with the heavy battleships, forming a sec
ond line. With these may be classed the "Swiftsure" 
class of battleship recently purchased by the British 
government from Chili. Dimensions, length 436 feet, 
beam 71 feet, draft 24%, feet, horse-power 13,000, speed 
20 knots, side armor 7 inches, 3-inch deck, belt 7 inches 
to 3 inches, 10.1h, inches on heavy guns, 7 inches on 7.5-
inch guns. Armament: Four 10-inch, 45-caliber, 31-ton 
guns, 500-pound projectile, 12 inches Krupp steel pene
tration at 3,000 yards; fourteen 7.5-inch, 16-ton guns, 50 
calibers, 200-pound projectile, 8-inch penetration at 
3,000 yards; eighteen 3-inch and smaller; 900 tons coal 
normal, 2,200 tons full bunker capacity. 

Halifax, Nova Scotia. W. R. SHUTE. 

NEW LOW TEMPERATURE PHENOMENA. 

ON the last day of the British Association meeting 
at Cambridge, Sir James Dewar delivered an address 
on new low temperature phenomena. He said that 
the matter he was putting before them was not ex
actly new, as it related to the absorption of gases by 
charcoal, and many years ago it was found that gases 
were absorbed by charcoal to a variable extent, and, 
moreover, that some kinds of charcoal were more 
active than others, cocoanut charcoal being the most 
active. Very little, however, had been done in the 
matter for years. But with the advent of Crookes' 
radiometer and Sprengel's vacuum pumps the applica-
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velocity, indicating a very high vacuum. When the 
liquid air was removed, the radiometer soon slack
ened, and gradually but rapidly came to rest agaiil, 
showing that the air resistance had been restorl'd ir.. 
the radiometer, and that the gas absorbed by charcoa: 
at a low temperature was given off again when the 
temperature was raised. When a continuous cur
rent of air was passed over chilled charcoal the escap
ing gas was at first all nitrogen, and in a quarter of 
an hour the gas held by the charcoal contained as 
much as 60 per cent of oxygen, instead of the usual 
21 per cent, and by simply raiSing the temperature, 
this 60 per cent air could be collected. All gases 
were absorbed in larger quantities at -185 deg. Cent. 
than at 0 deg. Cent. Helium was absorbed in smallest 
quantity, and then followed hydrogen, nitrogen, argon, 
carbonic oxide, and oxygen, but with gaseouR mixtures 
the absorption was still ·greater. The lecturer then 
showed by a series of beautiful vacuum tube experi
ments the behavior of nitrogen, oxygen, hydrogen, 
and argon when submitted in contact with charcoal 
to the cooling influence of liquid air. The nitrogen 
tube, for instance, exhibited the usual violet color 
when the spark passed throngh it, but as soon as the 
charcoal was immersed in the liquid air the tube 
passed through various stages of attenuated bril
liancy until ultimately the vacuum became so high 
that the current could searcely overcome the re
sistance. When the liquid air was removed the 
changes were passed through in the reverse order. 
Oxygen passed through a similar series of changes, 
but in the case of hydrogen the absorptive power of 
the charcoal at the temperature of liquid air was not 
great enough to render the tube r'on-conductive. In 
the case of argon the light due to that element was 
a,bsorbed, but a brilliancy remained due to a residue 
of helium which was not absorbed. Nitrogen from 

·the air did exhibit this character because the quantity 
of helium and neon was one hundred times less than 
in the argon. It is, therefore, possible by means of 
tTlis absorption and by the use of different tempera
tures to separate gases from mixtures and to examine 
various gases spectroscopically. For instance, in the 
residue from 200 cubic centimeters of air, neon can 
be detceted by the spectroscope after the nitrogen 
was absorbed, and helium could be seen in the same 
way in the residue from three liters of air. By boil
ing out 300 (;ullie centimeters of gas from sea-water, 
rain-water, Cl1mbridge water, and London water, by 
means of the absorption tnbes, helium and neon had 
been detected in all eases. showing that these elements 
were more extensively disseminated than was pre
viously suppose(l. Sir James finally said that hydro
gen could he completely absorhed by (:harcoal at the 
boiling-point of hydrogen; that ltplintll would require 
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The "Lord Nelson" class will displace on normal 
draft 16,500 tons, and at 16,500 1. H. P. natural draft 
speed J 8 knots. Her belt will be 12 inches thick, with 
8 inches up the side. The belt is complete, but thinner 
at the bow and stern, so that in view of the fact that 
the artillery of the "Lord Nelson" will be of such im-

tion of charcoal for removing gases from the residual 
vacuum was tried by him. With the additional use 
of low temperatures it was easy to remove all traces 
of condensible gases, such as carbonic anhydride, SUl
phur dioxide, etc., and with the use of liquid air even 
the less condensible gases could he removed from an 
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